Characterization of the interactions between SIVrcm Vpx and red-capped mangabey SAMHD1.
SAMHD1 (SAM domain- and HD domain-containing protein 1) inhibits HIV-1 infection of myeloid cells and resting CD4+ T-cells. Two lineages of primate lentiviruses, the sooty mangabey SIV (simian immunodeficiency virus) (SIVsm)/macaque SIV (SIVmac)/HIV-2 lineage and the red-capped mangabey SIV (SIVrcm) lineage, carry a SAMHD1 antagonist called Vpx. Vpx recognizes SAMHD1 and recruits a ubiquitin E3 ligase complex that is composed of CUL4 (Cullin4), DDB1 (damaged DNA-binding protein 1) and a member of the DCAF (DDB1/CUL4-associated factor) family called DCAF1. This E3 ligase complex polyubiquitinates SAMHD1, which leads to proteasomal degradation of SAMHD1. As opposed to the well-characterized interaction of SIVmac Vpx with human SAMHD1 and DCAF1, SIVrcm Vpx adopts a different mode of interaction with SAMHD1 of red-capped mangabeys. In the present study, we have characterized the interactions that are essential for SIVrcm Vpx-mediated degradation of rcmSAMHD1 (red-capped mangabey SAMHD1). Using mutagenesis and molecular modelling, we have determined the key role of the W23LHR26 peptide of SIVrcm Vpx in recognizing rcmSAMHD1. The amino acids Phe15, Leu36, Phe52, Arg55 and Arg56 at the N-terminal domain (NtD) of rcmSAMHD1 are involved in interaction with Vpxrcm (red-capped mangabey Vpx). The molecular model of rcmSAMHD1-NtD, Vpxrcm and C-terminal domain (CtD) of DCAF1 (DCAF1-CtD) complex reveals further that rcmSAMHD1-NtD and Vpxrcm utilize an interaction interface that is different from that used by human SAMHD1-CtD and Vpxsm. These findings provide further insights into the different modes of interaction between Vpx and SAMHD1 as the result of the 'arms race' of virus and host cell.